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Cahn-Hilliard [2] 2 ,
$u(x, t)$
$\dot{u}=\triangle(f(u)-\alpha\triangle u)$ , $x\in\Omega$ (11)
$n\cdot\nabla u=n\cdot\nabla(f(u)-\alpha\triangle u)=0$, $x\in\partial\Omega$ (1.2)
. $\alpha$ , $\dot{u}$ $u$ . $f(u)$
$f(u)=u^{3}-u$ $f(u)=u(u-a)(u-1),(0\vee<a<1)$ . (1.2)
. ,
Cahn-Hilliard , $(i,j)(i,j=1,2, \cdots, N)$ $u(i$ , ,
$\dot{u}(i,j)=(\beta^{+}\triangle^{+}+\beta^{\cross}\triangle^{\mathrm{x}})(f(u(i, j))-(\alpha^{+}\triangle^{+}+\alpha^{\cross}\triangle^{\cross})u(i,j))$ (1.3)
. $\beta^{+},$ $\beta^{\cross}\in R$ , $\alpha^{+},$ $\alpha^{\cross}\in R$
. Cahn-Hilliard
. $\Delta^{+},$ $\Delta^{\cross}$
$\Delta^{+}u(i,j)$ $=$ $u(i-1,j)+u(i+1,j)+u(i,j-1)+u(i,j+1)-4u(i,j)$ (1.4)
$\triangle^{\cross}u(i,j)$ $=$ $u(i-1,j-1)+u(i - 1,j+1)$
$+u(i+1,j-1)+u(i+1,j+1)-4u(i,j)$ (1.5)
. $f(x)$ 3
$f(x)=px^{\mathrm{s}_{-qx}}$ , $p,$ $q>0$ (1.6)
, (1.2) ,
$u(i, k)=u(i, N+k)$ , $i=0,$ $\cdots,$ $N+3$ , $k=0,1,2,3$
(1.7)
$u(k,j)=u(N+k,j),$ $j=0,$ $\cdots,$ $N+3$ , $k=0,1,2,3$
. Cahn-Hilliard
[7] $\cdot$ , $-\triangle u$ $\triangle u^{3}$
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21( ) $u$ $\Leftrightarrow\dot{u}(i,j)=0$
2
(A) {Check) (B) (Stripe)
$u(i,j)=\{b-b$ $\mathrm{i}\mathrm{f}i+\mathrm{i}\mathrm{f}i+j=\mathrm{o}\mathrm{d}\mathrm{d}j=\mathrm{e}\mathrm{v}\mathrm{e}\mathrm{n}$ $u(i,j)=$
($b,$ $b’$ ) . Cahn-Hilliard (1.3), (1.7)
(2.1) (A) (1.3), (1.7) ,
$u(i,j)=b$ $\Rightarrow$ $-f(b)-8\alpha^{+}b=0$ , $u(i,j)=-b$ $\Rightarrow$ $-f(-b)+8\alpha^{+}b=0$ (2.2)










Cahn-Hilliard , $-8f’(b)-36(\alpha^{+}+\alpha^{\cross})$ ,
$4(f’(b)+10\alpha^{+}+2\alpha^{\cross}),$ $4(f’(b)+2\alpha^{+}+12\alpha^{\cross}),$ $-4(\alpha^{+}+2\alpha^{\cross}),$ $-8(\alpha^{+}+\alpha^{\cross}),$ $-4\alpha^{\cross}$
. ,
$\lambda=0$ . , $0$
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(A) (B)
1 Cahn-Hilliard ( $\alpha^{+}$ ,
$\alpha^{\cross},$ $p=2,$ $q=2.$) . $(\mathrm{A})$ , (B)
$(\epsilon--10^{-6})$















. , $\epsilon$ .
, .
$\Omega(\epsilon)$ , $\Omega(\in)$ $u(i,j)=b\pm\epsilon,$ $u(i, j)=-b\pm\epsilon$
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For $\forall u_{1},$ $u_{4}\in\Omega^{-}(\epsilon),$ $\forall u_{2},$ $u_{3},$ $u_{5}\in\Omega^{+}(\epsilon)$
(2.11)
$g(b+\mathcal{E})<0$ , $g(b-\mathcal{E})>0$
. , $u_{1}\in\Omega^{-}(\epsilon)$ , $h(u_{1})=f(u1)+(10\alpha^{+}+2\alpha^{\cross})u_{1}$
, . $\epsilon$ $h’(-b)$ $h(u_{1})$ $-b-\epsilon\leq$




, $h(-b+\epsilon\cdot \mathrm{s}\mathrm{g}\mathrm{n}(h’(-b)))$ , $h(-b-\mathcal{E}\cdot \mathrm{S}\mathrm{g}\mathrm{n}(h’(-b)))$ . ,








$\epsilon_{1}=\epsilon\cdot \mathrm{s}\mathrm{g}\mathrm{n}(f’(-b)+(10\alpha^{+}+2\alpha^{\cross}))$, $\epsilon_{2}=\epsilon\cdot \mathrm{s}\mathrm{g}\mathrm{n}(f’(b)+(2\alpha^{+}+12\alpha^{\cross}))$ ,
(2.14)
$\epsilon_{3}=\epsilon\cdot \mathrm{s}\mathrm{g}\mathrm{n}(-\alpha^{+}-2\alpha)\mathrm{x}$ , $\epsilon_{4}=\in\cdot \mathrm{s}\mathrm{g}\mathrm{n}(-\alpha^{+}-\alpha^{\cross})$ , $\epsilon_{5}=\epsilon\cdot \mathrm{s}\mathrm{g}\mathrm{n}(-\alpha^{\cross})$
$\dot{u}_{\max}(b+\epsilon)<0$ , $\dot{u}\min(b-\mathcal{E})>0$ (2.15)
. ,





(1.7) . , $M\cross M$ ,
$c\cross c$ , – $M/c\cross M/c$
. $N=M/c$ . Cahn-Hilliard 4 $\Delta^{2}u$
, 2 . ,
$(2+N+2)\cross(2+N+2)$ .
Cahn-Hilliard $-\triangle u$ $\triangle u^{3}$
. Cahn-Hilliard
$\dot{u}(i,j)=H(u(i,j))$ . $(3.1)$
, $n\Delta t$ $u_{n}$ $u_{n+1}$ ,
$u_{n+1}=u_{n}+ \frac{\triangle t}{2}(H(u_{n})+H(u_{n+1}))$ (3.2)
. ,




$JG(u^{(m}))\delta u$ $=$ $G(u^{\mathrm{t}^{m}}))$ $m=1,2,3,$ $\cdots$
(3.5)
$u^{(m+1)}$ $=$ $u^{(m)}-\delta u$
. , .
31 $H(u(i,j))=\triangle+(f(u(i,j))-\triangle+u(i, j))$
Cahn-Hilliard $H(u(i,j))=\Delta^{+}(f(u(i,j))$ –\triangle +u( ) $)$
. $\triangle^{+}u(i,j)$ .
Laplacian ( $u$ , start, end, $lap$) $\{$
$i,j=start,$ $\cdots$ , end $lap[i][j]-=4.0u$ ;
(3.6)
$lap[i]\mathrm{b}-1]$ $+=u$ ; $lap[i][j+1]+=u$ ;
$lap[i - 1][j]+=u$ ; $lap[i+1][j]+=u$ ; }
, $H(u(i,j))=\Delta+(f(u(i, j))-\triangle^{+_{u(}}i,$ $j))$
$\mathrm{H}(u,ans)\{$
Laplacian ( $u,$ $2,$ $N+1$ , tmpa);
$i,j=1,$ $\cdots,$ $N+2$ $tmpb[i]\mathrm{u}]=-tmpa[i][j]$ ;
(3.7)
$i,j=2,$ $\cdots,$ $N+1$ $tmpb[i][i]+=f[i][j]$ ;







1 , $\Delta(f(u)-\Delta u)$ . \Delta u(i) $=$
$u(i-1)+u(i+1)-2u(i)$ . 2 $(\triangle^{+}u)$ (3.6)
, 1 Laplacian
$u(2)+=u(n+2)$ , $u(N+1)+–u(1)$
. , (3.7) $\mathrm{H}$ ( $u$ , ans) 2
. 2 .
,
. $\mathrm{H}$ Laplacian $\triangle u$
, $\mathrm{H}$ ( Boundary )







BiCGStab( [8] . $\mathrm{B}\mathrm{i}\mathrm{C}\mathrm{G}\mathrm{S}\mathrm{t}\mathrm{a}\mathrm{b}(\ell)$
, ,
[5] , ,
D- –. $\sqrt[\backslash ]{}$ , $G$ $JG(u^{(m}))$ $x$ $JG(u^{(m)})_{X}$
. , (3.4) $G(u)$ $H(u)$
, $JH(u^{(m)})x$ . $JH(u^{(m)})x$ , $\triangle u$
,
$JH(u^{()}m)x$ $=$ $J\triangle(f(u^{(m)})-\Delta u\mathrm{t}m))x$
$=$ $\triangle(Jf(u^{(m}))-J\Delta u(m))X$ (3.8)
$=$ $\Delta(f’(u^{(m}))X-\triangle x)$
. , (3.7) $\mathrm{H}$ .
4
Cahn-Hilliard (1.3), (1.7) .
AP1000 . AP1000 64 .
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41 Cahn-Hilliard 4.$l$ $Uj’\backslash \prime\prime-J$
$\alpha^{+}=1.0,$ $\alpha^{\cross}=0.5,$ $T=20.013$ $\alpha^{+}=-0.25,$ $\alpha^{\mathrm{X}}=0.5,$ $T=2.909$
$=$ $64\cross 64$ , 1 $\mathrm{B}\mathrm{i}\mathrm{C}\mathrm{G}\mathrm{S}\mathrm{t}\mathrm{a}\mathrm{b}(\ell)$ .
$f(x)=px^{3}-q_{X}$ $p=2,$ $q=2$ . $0$
$[-0.5,0.5]$ – . $u(\text{ })<0$ $u(\text{ })\geq 0$
. $\beta^{+}=\beta^{\cross}=1$ , $\alpha^{+},$ $\alpha^{\cross}$ .
$1(\mathrm{B})$ 4 –
. 41 , ,
$-\delta$ . 905 . 4.2, 4.3
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